affects much of Northeast Asia. The dust originats in the deserts of China and Mongolia and is carried to the Korean Peninsula by prevailing westerly winds, resulting in social and economic damage (Kwon and Cho, 2004) . It is known that particulate matter (PM) less than 10 μm in diameter (PM10) in sand dust affect human health. Increased PM10 invading the lower trachea particularly promotes different respiratory diseases (Pope et al., 1995; Hong et al., 1999; Kim, 2004) . Moreover, water soluble ions (Park et al., 2004b) , inorganic components (mineral elements) (Ichinose et al., 2008b) , or organic substances such as bacteria in the dust (Echigo et al., 2005; Ichinose et al., 2008a) have been suggested to be associated with respiratory inflammation responses. The pulmonary function of asthma patients deteriorates and nocturnal asthma symptoms increase during the dust storm season (Min et al., 2001; Song, 2001; Park et al., 2003b) . Also, daily mortality rate and hospital admission rate were reported to increase due to respiratory illnesses during the Asian sand dust season Chen et al., 2004; Hwang et al., 2005) . Furthermore, recent studies have reported that the dust may enhance allergic rhinitis and rise in Th2 cytokines in particular seem to be associated in this process (Kim et al., 2009 ).
The main components of red ginseng (RG, the steamed root of Panax ginseng C.A. Meyer, family Araliaceae) are ginsenosides and polysaccharides that have various medicinal effects including anti-inflammatory (Lee and Lau, 2011; Paul et al., 2012) , anti-allergic (Kim and Yang, 2011) , and anti-tumor effects (Ho et al., 2012) . Strong anti-allergic and anti-inflammatory effects have been identified particularly in ginsenoside Rh1 (Park et al., 2004a) , Rh2 (Park et al., 2003a) , and Rb1, and its metabolic substance compound K (Park et al., 2005; Yang et al., 2007) . In a recent study of mice model of allergic asthma, histological changes such as increased mast cell numbers and thickened basement membrane, epithelium, and subepithelial smooth muscle, in lungs have been improved in the RG group compared with the placebo group. The histologic improvement of RG was greater than the effect of dexamethasone (DEXA) administration (Babayigit et al., 2008) . Therefore, this study aimed to clarify the effect of Korean RG intake on lung inflammation responses in an allergic mice model using an artificial sand dust (ASD) similar to Asian sand dust.
The study used a total of 60 five-week-old healthy female BALB/c mice (Central Lab. Animal Inc., Korea) weighing between 20~25 g. All mice were raised in the animal facility at 20~23℃ and the humidity of 45~70% from one week before the experiment. All experiments were performed in accordance with the National Institutes of Health guidelines for laboratory animals. The study used the 5000 mesh yellow soil powder Fig. 1 . Study protocol. For allergic mouse model, a mixture of 25 μg OVA and 1 mg Al(OH) 3 gel was injected into the peritoneum (systemic immunization) and intranasal sensitization was induced with 2% OVA for 4 days. OVA group inhaled 2% OVA every other day for two weeks. OVA+ASD group inhaled 2% OVA every other day and 1 mL ASD (10 mg/mL) every day for two. OVA+ASD+RG or OVA+ASD+DEXA group were orally administered with a 500 mg/kg/d of RG powder or a 1 mg/kg/d of DEXA, respectively, since the first day of peritoneal injection. OVA and ASD inhalation protocol was the same as the OVA+ASD group. Control group was sprayed with 1 mL of NaCl for two weeks. OVA: ovalbumin, ASD: artificial sand dust, RG: red ginseng, DEXA: dexamethasone (Yellow soil, Hongikbio, Korea). It was near identical to sand dust collected during the dust storm season of Korea in terms of chemical components, the contents of heavy metals and particle size among commercially manufactured yellow soils (Seo, 2009) Data are presented as mean ± standard deviation (SD).
Statistical analyses on the pathologic inflammation degrees, the levels of cytokines and chemokines in BAL fluid were conducted using ANOVA followed by Tukey's test. Dif- RG and DEXA treatment groups, there were no significant differences in all cytokines and chemokines. Fig. 2 and 3 shows the pathologic change and inflammation degree in lung according to the study groups. The inflammatory cells were significantly decreased in treatment groups with RG or DEXA group compared to the OVA+ASD group (P<0.01).
The purpose of this study was to verify the preventive effect of Korean RG intake on pulmonary diseases generated by sand dust using allergic mice model. Asian sand dust Several active components were reported to be involved in the mechanism of anti-allergic and anti-inflammatory efficacy of RG. Ginsenoside Rh2 was reported to have cell membrane stabilizing effect by inhibiting the secretion of β-hexosaminidase and anti-inflammatory efficacy by inhibiting the formation of nitrogen oxide (NO) and prostaglandin E 2 (PGE 2 ) (Park et al., 2003a) . In particular, it was found to be more powerful in cell membrane stabilizing effect compare with disodium cromolycate (Park et al., 2003a) . Furthermore, ginsenoside Rh1 inhibited the release of histamine in peritoneal mast cells of mice and inhibited passive cutaneous anaphylaxis (PCA) by IgE in mice, exhibiting a stronger efficacy than disodium cromolycate (Park et al., 2004a) . Moreover, ginsenoside Rb1 and its metabolic substance compound K were also reported to be inhibit the expression of iNOS, COX-2, and NF-κB (Park et al., 2004a; Park et al., 2005) . In addition, compound K has been suggested to influence the role of TLR4 and TLR9 in inflammatory responses (Yang et al., 2007) .
Previous studies reported that respiratory diseases are generated by eosinophil infiltration, increased eosinophil relevant cytokine and chemokines, and allergic inflammations resulting from Th2 predominant response (Chen et al., 2004; Hiyoshi et al., 2005; Ichinose et al., 2008b) . Choi et al., 2001; Mori et al., 2003) . Titanium dioxide, a known fine particle found in sand dust, is assumed to be a direct cause as well as a deteriorating factor in pulmonary diseases. It was suggested that phagocytosis of titanium dioxide by lung macrophages may affect the change and adjustment of respiratory cells (Donaldson et al., 2001 ).
Some studies have suggested that ions (Park et al., 2004b (Ichinose et al., 2008a) , and heavy metals (Ichinose et al., 2008b) in the dust act as a new allergic antigen in healthy individuals or an activating factor in allergic patients.
Among the measured cytokines, the levels of MCP-1 and eotaxin of all groups increased in our study compared to those in a previous study (Ichinose et al., 2008a) . IL-12
and IL-γ concentrations were generally low in our study (Ichinose et al., 2008a; Ichinose et al., 2008b) . These However, RG or DEXA can also influence OVA-induced allergy as well as dust-exposed allergy. In our study, because OVA+RG and OVA+DEXA group were not included, it is difficult to clarify whether the RG or DEXA has a beneficial effect on inflammation by dust-exposed allergy.
In conclusion, the current study shows that sand dust boosts the allergic responses in the allergic mice model.
This study suggests the beneficial effects of Korean RG administration in preventing inflammations of lung resulted from Asian sand dust. Further studies in human subjects are needed to verify the effect of RG intake on preventing respiratory diseases caused by sand dust.
